All pre-amplification molecular biology work was performed in the Core Facility of Paleogenomics at the IJM in Paris, consisting of a series of clean-rooms joined by a positive airpressure gradient, each dedicated to a specific step of the processing of ancient material for genetic analysis. Work surfaces and instruments were decontaminated with either bleach or RNase away (Molecular Bio-Products, USA) and close proximity UV exposure before and after use (44).
Supplementary Materials and Methods

Sampling and DNA Extraction
All pre-amplification molecular biology work was performed in the Core Facility of Paleogenomics at the IJM in Paris, consisting of a series of clean-rooms joined by a positive airpressure gradient, each dedicated to a specific step of the processing of ancient material for genetic analysis. Work surfaces and instruments were decontaminated with either bleach or RNase away (Molecular Bio-Products, USA) and close proximity UV exposure before and after use (44).
The proximal surface, which had been previously exposed when the sample was cut in two, was cleaned with a sterilized scalpel and 39 mg of bone shavings were obtained by scrapping with a new, sterilized scalpel. The shavings were then incubated in 1.5 mL 0.5 M EDTA, 0.25 M PO 4 3-pH 8.0, 1% beta-mercaptoethanol extraction solution and placed on a rotating mixer for 22 hours at 37 C. The sample was then spun down and the supernatant removed (sample 20H). Additional extraction solution was added to the remaining bone powder for two subsequent extractions first 1.5 mL for 20 hours, then 6 mL for 40 hours. The extracts were then centrifuged 15 minutes at 10,000 RPM, and DNA was purified from sample 20H using silica membrane spin-columns (QIAquick Gel Extraction kit, Qiagen, Hilden, Germany) and a modified QIAquick protocol that uses 6 mL of QG (containing guanidine thiocynate), 4 mL of Isopropanol for 1 mL of extract (23).
The solution was passed through the column using a vacuum manifold (Qiagen) with the aid of 20 mL tube extenders (Qiagen), then washed with 2 mL QG followed by 2 mL PE, dried and eluted in 35 µl 10 mM Tris-HCl made from gamma-irradiated water (8 kGy).
DNA Library Preparation and Sequencing
Double stranded libraries were prepared from 1 µl of purified extract. After 30 minutes of treatment with USER enzyme (NEB) at 37°C, the NxSeqampFREE Low DNA Library kit (Lucigen, Middleton, WI, USA) was used following to the manufacturer's instructions but with the following adaptations: 1) an extended cooling period after end-repair/A-tailing heat inactivation step (1°C every 1.5 minutes), 2) the 1x volume of beads during the clean-up step was replaced with 3x volume NucleoMag NGS Clean-up and Size Select beads (Macherey-Nagel, Düren, Germany), and 3) a final elution volume of 22 µl in 10 mM Tris-HCL pH 8 with 0.05% Tween-20 (EBT) was used. One µl of the eluted libraries was diluted 1:50 and quantified via qPCR.
Products were then used as templates for amplification using dual-barcoded single-stranded library adapters (41) Brunel), as previously described (24), except that captured DNA was eluted by adding 30 µl EBT and incubating 5 min at 95°C, then placed on a magnetic rack and transferring the supernatant to a new tube for post-capture amplification.
Post-capture amplification was performed as described (24) Bioanalyzer (Agilent, Santa Clara, CA, USA). The quantified PCR products were pooled and sequenced on an Illumina MiSeq system using a v3 reagent kit for 2x76 cycles and substituting the custom CL72 primer for read 1 as described (41).
DNA Sequence Analysis
Adapters were trimmed, sequences merged and reads shorter than 28 bp were discarded using the program ClipAndMerge (45). To recover the mitochondrial sequence, merged reads were aligned using BWA aln and samse (parameters -n 0.01 -l 0) (42) to the previously determined Denisova mitochondrial genome sequence (NC_013993) which had been modified by duplicating the first 200 bp at the 3' end to recover reads mapping to the ends of the reference sequence. Mapped reads were then realigned to the reference without the duplicated ends with CircularMapper (45), and duplicate reads were removed using MarkDuplicates (http://broadinstitute.github.io/picard/). Non-merged reads were aligned to the reference without duplicated ends using the above parameters but with the command sampe instead of samse to allow read pairing, and duplicates removed using DeDup (42). All mapped reads were then filtered for mapping quality 20 with SAMtools (43). The two bam files resulting from paired-end and merged reads were merged into a single bam file and any remaining duplicates were removed with DeDup. A consensus sequence was constructed by taking the majority of bases at each site.
Contamination of the Denisova material by modern human DNA was determined following a variation of the method applied in Meyer, et al. 2012 (10) . All polymorphic bases from 290 human mitochondrial sequences, distributed throughout the human mitogenome tree and representing most of the known human mitochondrial diversity, were masked and the resulting consensus was aligned to the known Denisova mitochondrial sequence to identify 182 Denisovaspecific sites absent from all the 290 human sequences. Mitochondrial reads of either Denisova or modern human were then recovered by aligning all reads with the above parameters to a multi-fasta reference sequence containing both the Denisova (NC_013993) and modern human revised Cambridge Reference (rCRS, NC_012920) mitochondrial sequences. PCR duplicates were removed as above and remaining reads were filtered for mapping quality 2. Counting the human or Denisova-specific bases for all bases covering these sites from both rCRS-mapping and Denisova-mapping reads resulted in 12.1% having the modern human base. While this measures modern contamination at the base-level, a measure of the true proportion of contaminating DNA molecules was additionally obtained by counting the reads, resulting in 13.9% of all reads aligning to either Denisova or modern human references carrying human-specific alleles.
Coverage of the rCRS-mapping reads was sufficiently high (5.1x) to generate a consensus of the contaminating modern human mitochondrial sequence(s) covering 89% of the bases.
To investigate whether the unexpectedly high level of modern contaminating DNA derived from a single or multiple sources, the proportion of mismatched bases was calculated to measure the total diversity of bases contained in both the Denisova-mapping and modern human-mapping reads. This measures the number of bases in disagreement with the corresponding consensus generated by either Denisova or modern human reads over the total number of bases aligning to the same consensus. The value from the modern human-mapping reads was then compared to that obtained from the Denisova-mapping reads, which should have only a single source. This value should be indicative of the diversity of underlying mitochondrial reads above a given background of sequencing and amplification errors specific to the experiment, as well as unremoved nucleotide damage due to incomplete UNG activity. Analysis of Denisova-mapping reads showed 0.43% of bases did not match the Denisova reference sequence, and the corresponding value for rCRS-mapping reads showed 0.47% of bases did not match the reference sequence generated by these reads, arguing that at least the majority of the contaminating modern human sequence derive from either a single haplogroup or more than one closely-related haplogroups. The haplogroup of the incomplete reference sequence was determined by Phy-Mer (43), a mitochondria haplogroup identifier using an alignment-free, kmer-based approach, to be J1b1a1 (Phy-Mer score 0.91). This was verified by its position on a maximum likelihood tree of reference haplogroups (not shown). It should be noted that this haplogroup is not present in any current or past member of the lab where this analysis was performed and is thus the contaminating DNA was most likely introduced during previous handling of the sample. 
Morphometric analysis
